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i^^- 4AH ofl^l ^A] ^7,] ofl 3^^^, ^ ^F^K^I AH 7 fl ^ ^ 

# ^ 5U^r ^ofl Jg#Y 5} O] ^ . i^o} A] A] ofl OH n}= ofl^ 

a^i ^i^- mm mn^. 4^1 ^ 

All 1 -¥-21-4:5-^ ^12 Jf 5f Afll *fl 1 ^>^^ -f 3. 

^ 52} 4>7l All 2 #3i^Tr ^Hl SiSi^q- . AlU >£7l All 2 

O] ^ CT}!^- . Olel Hl-Al o__g_ AH i^-AH ^ igj AH Jf s}-^ ol 9} o\] X\ O} 

[AHOJo^] 

A>^AH ofl^j SA j^-^| ^-^ X jo> □I-AAe}, V^", -^-Sl-rii, ^ 7fl , ^^S, 4^} 
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L ^ o — 1 O O A 



S^l ^1 {FOUR COLOR LIQUID CRYSTAL DISPLAY} 

S. 2^- MJ-^ 41 ^1 ^1 ^11 OJ ^ 3l*} Q*}^ ^-2^ »11 l^fl 

S. 3a vfl^l 3fi- ^^£] 41 A] oil °ll u}^- S^l ^l^l ^fS]-^ -g- 

4^- 0} Tf\- Aj x] o\] o\] tt}^- <^ S^l ^1 -g- tLj-q- H^l^l^iEl S^l^ 

S. 5^- S. 4 oil S- A l ^^fl^l^ti V-V # n^S^ ^Al*> 

<6> Tih^^- 4^1 ^ 6 > xl oil ^ ol uj- . 

(dielectric anisotropy) # ^>^- OJ l ^#o]l ^7] °j7fcJ>Jl , 

°1 ^Pl^ ^il y\ # OJ R^## #^^J=- aJ^ ^f-^# 
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Sp6 f # ^^-tt. ol^*> ofl^ ^tfl7 r ^>^t> S.*} (flat 

panel display, FPD) ^ ( >]\M tflS^°J ^A^^M , °1 §ofl^c u>n> e efl ^ (thin 
film transistor, TFT) # ^t!^3 ^7.}^ <>1 -§-*]" TFT-LCD7]- °1 -§-5]aZ Si^h 

^3} ^ zl <% c a% xm. 

<9> oj&lfl- ^X)o(]^ LCD^- ^ ^fl^^o] ^-7il ^ u| 

<10> AH ^AHo]^ ^O^^l Oil A] Afl ^J=- AH# ^ ofl Ttfl 7\ °] =-°J^}7ll Tfl 

^t r ^- 5J# ^t>^. ^ Afl LCD^- 71^- AM (primary color) .2.^. ^ ^ (R) , ^ (B) , 
^ (G)S] Afl ^7} Jf^-^ (subpixel) # t>\^S] S}^ ^ ti\o] <§ 

tl^i . 

<n> ^Afl°] Tf^^r NTSC (national television system committee), 

EBU(european broadcasting union) £] -fl-^ofl^ ^ ^ 1 ?># S^^1"J1 Si^t. ^ , ^ 
(color coordinate) ofl^ NTSC ^rf^ofl^ ^ °} 4>Z|fJ °J ^ ufl°l ^^># S 7 ^} 
Jl SU^t . a^-IM-. NTSC ^f ^^- ^Afl^l-^- 7.1-01 AH go% S^^>Bl M-rJ^T,! 10% 

efl^-slo| S^^lr4. 

<12> ti^-ol , LCD^- ol^*> NTSC ^-^^ ^ 7fl^ # 70% ^i^ofl & 

7] n^<>\\ ^ror-b 7, r ol Afl^. ^ ^rr^-ji t> ^ 01^ 

<is> ^ ol ol^-JZA r tt}^- 7l#^ 14^1 ^ *A aH^ ^^H# yt] ^ 01^- 4 

AH ojq^ S A1 ^> Al # Ail-^crr^- ^ 0} . 

24-5 



<14> Ol ^ ^ 7l#^ O] =7] M^S] ^ A]AHH1 ofl^ SA ] ^] 

mm. yfl'i^ a^Ka. 

<15> 4>7l ^-^^ S]^ Z|Z|^- Xjji if S^^-Hf if Sl^^Jl , 

<18> 4> 7 1 »U ^fS}^:^l4 41^1 »12 if 2}^^-^ ol 

<i9> f> 5} 4: ufl°] ^>7l if 2 >2 ^ M ^ *1 s] °1 ^ °1 

<20> A>7l X) 1 4>^!^ if S]^^- ^ ^ if S!^}JZ, J c}7] *fl2 ^ 

<21> A>7l Sj-^ ufl°] 4>7l if ^ ^J^o.^ ^>7l ^ if i 

ji , i itHfo.^ ^ ^ aim ^f 

<22> ^if f_> #JZ^ CT}^ S. MjTgo] -^HHl tfl CT>CE| S. H^o] ^cj>^ 7] # 

sm. #^ ^-a>*> n-^o\\ ^ c u^ ^ #sw. 

?i^r ^-r-^- o[L]4 "2 #^H1 ^u}^. if ^-o] oli=- ^if «_>tfl^ 
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<24> ol ^il MJ-^S] ^1 A] ofl o\] OJ ^ M oil tfl^l"^ S. T 3# C)}^ 4> 

<25> ^ 1^. i^^o] ^] A] ofl °ll Sl^\ o 1 ^ ^ #^-^Ol JZ, S. 2^- 

i^Tgo^ s> AJ Al Oil °ll S^l 7 cUl ^ -^Sl^Oll Cfl*> S]^S.Oll^. 

<26> lofl S.Xl*> B\S} ?to] , M. UtT£ ol ^ A] Oil el] ^ ^ S^l ^1 ^ ^ ^ 

g.A|^l- ^^*ll (liquid crystal panel assembly) (300) ^ ol oil oj^si 7]}o}^ 

(400), cil ol E-| ^-^-4- (500) . rilolEl ^^-^f (500) oil 7^ ^ °> ^^^-(800) a 

SlJZ o] *fl <H 7>\^ *\$: *fl <H Jf (600) 1- ^* v t>i^ . 

<27> qfl^ ^Al^f ^^All(300)^- m^.^. # n ^-^^ ^^^(Gi-Gn, 

D r D m )^ oHl oj^sio) ol tgBfl^ yfl'I^ ^-^r^ i^*> 

<28> ^Al ^^(G r G n , D r D m )£- 711 °1 H -y^C'^Al- ^^"^Jl^ *J-)# ^^c>}^- -I*- 

Tiioi e ai (G r G n )^ mi oi Ei ^i 1 ^}^- di °l -y^^j 

tlloltl^ (D r D m )# ^lolH^j (G!-G n )^- xfl^f m H J-%^S oi^ul ^ 

7i°l ^^Jl Olol^^ (Di-D m )£- ^ ^ilS 7^7 r 71 °] 
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<29> Zj «-s]-^J=- (G f G n! D r D m ) oil o^^^ i^H^l (Q) ^ ol oil 

% qfl^j ^-^71 (liquid crystal capacitor) (C LC ) ^ -jf^l ^*\7] (storage 
capacitor) (C 3T ) # ^W^K 4f-*l ^ ?1 (C ST ) ^- ^Jl^l ^ >$^W t Si^t. 

<30> ^7\{Q)^r t>\^- S^l^ (100) ol] ^1^1 tH SUiiBl , ^-^^> ^7-}^^ ZL A] 

o] ^ ^ ^ TflolH^j (Gi-G n ) m tflolE^ (Di-D m )ofl o^sM oio 

^. #^ OJ P^ (C LC ) ^ ^7l(C ST )oll °3 ^ 5] °1 sict. 

<31> qfl^ ^*\7] (C LC ) ^ a^l^ (100) °1 2]- 4: ^^-(190)54 S^l^ (200) °) 

^ (270) # ^ ^ ^ ^ (190, 270) X[o]2] ^ ^ # (3) ^r^^^M 

7}^-^}^}. S}± 7 d^r (190) (Q) oil (270) 4> >J f S 

Xl^(200)^ ^ofl ^ =1 °1 oijz ^SJ-(V COffi )# °J7H>^. 2oll^^ ^ 

^ ^ (270) ol S^l^ (100) oil n^l^-b ^-r-S SJ-°n1 olttfloll^. j=l ^ 

(190, 270) ol -*l*j ^|tH^ Ji^. nl^o^E^-. 

<32> °-^l ^^7} (C 3T )^ TT}«- SAl^-(100)oll ^-HISJ Tg7fl°l tl^^i (S.Alc)>7-.l «>-g-) 

^ ^ ^ (190) ol ^Sjoi ol-ol^Dl ol ig^oj Al^^oll^. m ^o>(V com ) Ttl- 
^ ^ ofi *1 *\<go] o}7\^r\. ^^q- °-7] ^*\7] (C ST ) ^ sj-^ (190) ol -1 oj xll 

1- Bfl^fl^ 3^ Tllol E^IZ} ^-^5qol Ol - Ol ^ ^ oluq-. 

<33> , ^ n^^opl ^efl^H^- ^> ^>y-# t SiS^- ^>o^ 

°> ol-^-ril , ol^. sj-^ 7^\^ (190) oil ^fl-g-*!-^- <3^H1 ^ A19J- 

(cyan) . (yellow) §J D^E} (magenta) % *>M"^ ^ € E-| (230) # n 2 ^ 11^^*1 
?\^\^. 
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<34> 2o\]M ^ ^E-i (230) ^^1^(200)°] sfl^ <g ^ ofl ^ ^ 5} oi^n} o] 

5}^- ^ *}^f S^l^(lOO)^ S]- 4: ^^-(190) ^ ol-sflofl ^^l> ^S. 

<35> ah ^ E-| (230) S] ^ °] -y-^}^o] ^AH(red), (green) ^ ^ ^ (blue) 

q-oi 5joi ui^-i^. 

oe> oi-^ofl^^. z> jf a ^^^7^ s^i ^-y-°ii ici-^i- ^^ jfsi^, 

Jf , -f Sj^ , Xloj- Jf , nl-^lE} Jf ^ Jf Si- 4i Si- c^D} , *f 

51^- Z>Z> R, G, B, C. M ?J Y# 1* 1 ^ 
<37> qfl^ S.A}^ ^^^11 (300) -21 ^ S^l^(100, 200) ^ ^ o| ^ c^l}°1 U\#t t$o\}^ 

^# ^^l?l^r ^^(^Xl^l «>#)7> ^-^Sl^ olUl-. 
<38> 7^ ^1 ^ ^41 (800) ^- S^^l -f-^l-^IZl- ^ t^°1 7^ ^ 

^ W - ^ ^ ^ ^^(V com )o11 Ufl^o} ;tV # 7^7-1 ^ 

<39> 7^1 o] e ^.s. a. (4 0 o) ^. ofl^ jq- ^*ll(300)°1 7fl ol H-Jj (G r G n ) ofl °3 l! =1 °1 

S^^Ei °1 Tflol^ sl (v on )?4 711 olB ^^(V off )^l 3^.2.5. ol^-^^l ?(| 

olH ^I^H 7ll 0 lH^l (G r G n )oll o]7>t_^. 

<40> dl ol Ei (500) ^- °J1 ^ & ^ Sfl (300) °1 til °1 >y (D r D m ) 6(1 ^ ^ =1 ( H 

7^ A^Tgj ( 80 0)^«-El °1 711^ ^^cr}^ u-ll ol >y 5:^7.-1 Sj-^ofl o] 7} 

^ ^^i m^^- oi^^^ict. 
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<4i> ^li Xl ^ -^f (600) 711 olH n 2 -^--^ (400) §3 cfl ol (500) Xl 

o^}^ ^il o| ^*>°i, ^ ofl^o^ Xl o] 711 °1H n 2 -^ (400) gJ cfl o] 

El ^-§4- (500) oil XI 

<42> °1^^> OJ R^ ^1°1 ^^Hl t\\f>\o] §^ ^Ml^Ml ^*Hh\ 

<43> A] ^ X| Jf (600) ^ ^ XI ^ 71 (S.7^1 <X^1 o>^-) ^^f ^ RGB <3 # 

^;MR, G, B) ^ o}£] SAl# XI ^ oi^ XM , t^I ^71 ^1^1 

(V sync )£j- ^ ^-71 ^(H sync ), tiflo] ^(MCLK), tflolEi ol6floj# 70^ ( DE ) w 

xi-g-^^^i-. xi o| ^ (600) ^ xm x^.^ xmh xix (contd 

^ nlolEl XI »i ^ JL (C0NT2) ^# ^^^>JZ <g ^7£(R, G, B) # ^ S^l^" 3^ 
XI (300) S] oil ^Ml 4*" °3^> -M^^ 7^)51 1> ^. 711 °1 H XI X ^Ji 

(C0NT1) # 711 olH ^-^-4- (400)^ LfliLLfljl Cfl o] B\ Xl X *\ (C0NT2) S\ 7.]^^} 
^1 J£ (R G\ B\ C)^r TflolEi (500)^. ifli^^t- 1^1^^- ofl^>M. X 

Sltl ^ (R ' ) , ^(G'), ^ (B') ^ Aloj (C)ii^ ^A] t,\o^ 3 ^AH ol 

^1X1 ^1^_> a^*> ^-r-7> ^^1^1 oj^i^, Jfs]-^ yfl^Hi TCl-^TH 

^2(R, G, B)# nl-^l^(M)M- V^(Y)# i^*> 4-^ <g # ^ Ji^- X ^ t> ^ cfl ol tl 
n 2 -^ (500)^1 ^5. 5^- 

<44> 711 °1 H XI X (C0NT1) ^- 711 ol e & € ^ (Til "I H y ^ c g ^-?J) X X ^ 

# XX^>^- X^X ^X J S. (STV) , XI ol ^ ^ ^^°1 %^ Apll- XI oi ct}^- XI 

ol ^ 7J ^ ( C pv) ^ XI ol ^ ^^°1 ^# Xollol^- M ^ (0E) 

24-10 



<45> tl] °1 ^\ Ail °1 (C0NT2) ^- til °1 t-i (R ' . G ' . B ' . C) °] A] ^1 Al f>\ 

~ ^r*3 ^(STH)^ iflolEi^ (DrDjofl ofl^t cfl o] Ei *! °j7m4r 

^(LOAD). ^^-(V com )o(l ^fltl iflolEi ^-^(ol^> »-g--§- ^ ojofl ^ 

tl rilojEl <H oi-o] #0} "rilolEl ^-y-o] ^-^"olsl- w><H Al ?1 ^- w><H A] 

31 (RVS) m fll o] El ^.s. A] ^ (HCLK) S^tl^. 

<46> dl °1 El ^^Jf (500) ^ *\$. XI <H «- (600) ^Jf ^ °] til °1 El Ail ^ (C0NT2) ofl u} 

^ tl ^°1 ^fshtofl tfl-g-^ tiloltl (R\ G\ B\ C)# ^1^ ^^^>o> 

HAl?lJl, Tfl^ «.(goO)^^-El °1 7^ # Z> ^A> tiloltl (R\ G\ B\ 

C)ofl tfl-§-*Hr A^- 7 ^ ( £% Aj^^o^^^ ^ tdolEitR 1 . G". B\ C)# tilol 

El ^l^Kil. °1# ofl^ tilolEiAj (D r D m )o(l ol7l-*]-t}. 

<47> 711 °1 H (400) ^ x| ^ Jf (600) ^.^-El °] 711 °1 H Ail °\ ^1 S (C0NT1) oil u\ 

^ Tfl olE ^MV on )# Tflol ( Gl -G n ) oil o]7l-^l-o^ ol 7llolH^ (Gi-G n )ofl °1 "1^1 
rt^HQJS ^-M?!^ tflolE^ (D r D ffi )o(l ?J7}^ tfl o] E] *\<Qo] ^ 
^ (Q)# -Pt-oM 

<48> JfS^ofl o]7>sJ tilolEi ^ ^^(V com )^l A>ol^- ofl^ ^7l(C LC )^ 

#^ 3 h 1 " , ^ Sl-^: ^ ^ L}El\+t}. ^ ^! ^- A^-g- Sj-^ ^oj-^l 

3 ^ tl^l . OH1 TTj-^ ofl ^ # (3) # #^1"^- ^ ^^-o] olEi 

tl ^Sl^- ^^-A>oil °]t>\cr\ t££] tflsj-^. L[E[yr} . 

< 49 > 1 ^71 (^i- »1H") ^-^1 A]^(H sync ) 5 tilol El ojoflol^- A]^(D E ) >(| 

olH Wr^ (CPV)^l t> ^7l]7> TslM-i^ tilolEi ^-^-^-(500)^ Tfl ol e (400) 
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# m°l ^^}^o\] Vt\o\<*\ ^r^># ^>^-?>t+. ol^*> ^P-^, t> B.n^ 

(frame) ^§-°_> 5.^- »1 °1 H^j (Gi-G n ) ofl tfl^J-o} ^Sfl^ 71] o] e & ^ ^ v (V on ) # °]7>*} 
o.^- Jf 5}^o11 ril ol E-| ^o># o] 7}*>u| . f> ^^l^Jo] u+-g- H^1^J°1 A l^t 

=1 JZ ^f" 4-S}^oH o]7l-5l^- dlolE] ^oi-^ ^-^o] ol ^ HSll^^l^^ ?4 «_>^ 7} 

5]^^- ril ol E-| ^-^.y. (500)o11 °J7}S1^- M (RVS) °1 ^^7} *fl o| ^ (»s ^ oj 

«13 ») . ol icfl . £Jfl <U U\ oil >H ^3 <J Ji (RVS) °1 oil fll °1 El <j # # 

JZ^^- til °1 ^1 ^ ^1 ^ ol y>^>|ul-("^^ «_>^1") , Sj-^^oil o]7^1^- til 

oiti ^°J-°l ^ SMCs.^. "]-*!") 

<bo> t_>^ , oil v\B t> ^^HHMi^- . ^r*q . ^!^1 (R. G . B)S} 

^1°1, nJ-^lEj- ^ ^ ^ ^rM-^1 ^M^tC. M. Y)7> ^>°1 71^. ^ ^ 

ol=T^ s ol &| f> 4711 ifS^^l flfl 7.1 oil tfl^-o} ^# ^0} ^ nl ^ 

<51> ^# AflA>o^ J^J^^r u]^ 7 H^^ o^^ Oj^SV^ 

<52> Z> ^H>y-^- (dominant wavelength) ^ ^1 5] , ^^^1 flS.^- ^r^Hi^l 

7<1°1 >fl7l (intensity) ofl ^}°i l! ^ ^1" . °1 ^i ^^MUH Z> ^ Qo\] TtJ-=. 

^ fl^^l ^MWt Bfl7l 13 ^1 o> ^ ^.ah *f 5^ (Y, C, G)^ ^olr^, ^ah j=l^ 

^ (b)7> 7>^> ?i^7> uji, ^^(g, m)^- a it-^jon ^*>c}. 

<53> ^ 3a ^ 3f^- ^AHHl ojl^ ^Al ^-^ol ^fSf^^ ^> 

7>^oi yfl^l# M-El-tfl ^.t^oIu^. 
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=1 ^ , ^ ^ ^ ^ 4^ (R, B)°l ^t>ol itgHj ^ xl o} Jl , ^-Afl JfsJ--^ (G) <2} xl o> , 
u>^l^, ic^ -^fs}^ (C, M, Y) # cjj-M-- 0 ] -^fs}^^ ol^^^l ^tJ"°l 2m o\] Yl *1 . 
S. 3a^- 2*3 ofl ^AHiz} X\o} -SfS};£(G, C) # wfl t_> ^-r-ojji, 3b^- ^-^5Zf 
4-S}^:(G, M)# yfl *1 f> ^^-o]i^ ; ^ 3c^- ^-^3} (G, Y)# Bfl 7,} ^-f 

<55> £ 3a ifl^l i 3cOll M-T^yi ^-Sl-ri:^ « H ^1 ^- 7>%-*> ofl#ofl ^f^^aZ , 47} 

*1 ol-g-o>^ 71-%-*} S.^- -^fs}^ n y,\ # oj-g-^ %m. ol^fl, 

AH gj ^AHZl} A] 0> , U\A\^\ gj i^°l ^1 # Jl^o}^ , «>%>o^^ O] 

o>i- 4-5H;S} 4}o} ^ 2}-?- « 0 >%\^ ol^g-o^ ^-5}^# Bfl ^ o>^ t]^- S^-^olt}. 

<56> 0}2\ ^-O] p 3QJ Afl o] ^AH, i=-XH il] ^AHoj Jf2};£(R, G. B) ofl A] o} n}X|]E} , ^ 

^ ^2}^: (C, M , Y)# ^7>*> ^}l}^1 5}^^ , RGB ^ 

< 57 > oj&lf]- e^-ah LCD (mult i primary color LCD; MPC LCD) ^ TV# A]^^ 

AH 3^ A)l^> -g-^j ^-7}^- #7^1-^1 u_>, TV *!*fl 7]-^ oil «1 o>Tj] 3 Jl^^- "1^1 ^ 
MPC LCD TV^l 4-71- 7>^1 S5*}7} t) 3^}J1 1} Sict. 

<58> Ol^l i^-^^l AJ Al c^l °ll S.A1 ^>^1°1 Ml-iq- H^l7>l^:tl S^1?}^1 

^^11 ^P-^oll tfl^Vol ^ AS} 5# %>JZ^ ^ol a> All ^711 ^ ^ *>u+ . 

24-13 



<59> ^ 4^. ^^3] 41 X\ ofl oil <^ ^^l-§- H^fl^l^t] S^l^ 

<60> H °1 71^1 (110) ^flofl TllojE 3 ^€r>^- 7llol E>j ( gate line) (121) 

°1 ^ ^ °1 Si*}. ?T|°lH£! (121)£- 7^ SUii^ , ^1 tTMH^! 

(121) ^| c U^f^- ^-^^1 Til o] J= ^1^- (gate electrode) (124) # ol^-i}. ^ 7(1 o] 

H^j^ U^f^- oj-sfl ##c?H^ ^-^^ ^ >J f (expansion) (127) # o] 5 

<6l> ^01^^(121)^- 7.-] (resistivity) ol °. (Ag) o] 14 -g- t>^- °. ^ ^ 

^"^m (Al)oli^ ^rJl^- ^ <g^u]^ 711 <! ^ ol^^^l 
Sl^I^ . °1 B-1 ^^nl-oll c-| n}^ u}J=. #^1 , s-^l ITO (indium tin oxide) S 
^- IZO (indium zinc oxide) 5} ^1 #&]^, Sj-^J"^ , ^ ^ ^ °1 #£- (Cr) . 

l^^-(Ti), Ul^(Ta), ^-elH 1 ^ (Mo) ^ ol^-°l * v ^[iL^l : ^-^H^-^^^l (MoW) 

^] *hh^. oi^^^i ^ i^^^- ^#^1 n 7 4 ^ Sm. 

Jf^a]- 4>«-°|£q ofl^i, ^^-/^nl^-uil (Nd) # ^ Sitt. 

<62> 7(1 ol E^j (121) ^ ^-Tjl-^ ^ Si ^.TJ^ . ^ Al-Zj-g- 7]^ (110) SI Sl^o\] tfl^-tt| 

^ 30-80° ^^olu}. 

<63> 7llolE^(i2l) ^ofl^ ^sl-fl-4; (SiNx) TtHHS. ol^-o^^l Til ol ^oc|d> (g a te 

insulating 1 ayer) (140) ol *j ^ ^ o| olr^-. 
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<64> 711 °1 H ^^"(124) 711 °1H (140) ^>Jf ^r^S} 

(hydrogenated amorphous silicon) (^1 ^ ^ tt:±:^- ^f^j a-Si^ #) ol=Lo|7q 
^r^r^ «_>£*fl (154) 7} ^ ^ sq ^ oiu+. 

<65> w_>S. ^11 (154) °} ^-^-oll^- ^^Al-o]^ (silicide) JL^^S. ^ 

^^1^ n + ^^2} Hi 3 *J #1^. ^>#^ ^1 ^-^^ ^ *| ^ 

7fl (ohmic contact) (163, 165)71- ol^ 1 ^ ^ ^ 5] <>l Si t+ . 

<66> tL>S.^l (154) 2} ^ %H1 -^-^fl (163, 165) °1 ^1 ^ M y A 

30-80°ol . 

<e?> t^*> Jf7fl(163, 165) m 711 ol^ l^^t (140) ^ oil ^ ^ >z l ^^r-'l 

til ojEi^j (data line) (171)2]- ^r^r^l ^11 °] (drain electrode) (175) ^ ^t^t^I 

-n-*l ^^.7]-%- ^^1*11 (storage capacitor conductor) (177) 7\ ^ £\ <>| glr^. 

<68> CllolEl^l (171)^- >11^ ^^Ji^. ^ 711 OlH^ (121)511- ilT^l-^ tilolE-1 ^ 

^ (data voltage)# ^^*>t}. ^> ^1 E-i 7j (171) ofl >H H^ll°] (175) # %>^1"^ ^ 

-g- ^-^^1 7} xl 7> (source electrode) (173) # ol-g-r}. -%l-°} -^-^ 7^^. 

(173) 3\ ^1°] ^^-(175)^- 71^. ^-Slslo| oi^Bl 711 °1 H 3^ (124) ^ tfl^-o} 7,-^ 
y>cfl^-cHl ^>ll*>r4. 711 ol^ ^^-(124), ^1^1 (173) ^ ^fl°] (175) -g- «>S. 

*fl (154)Vf *]-^ll w>^> E^lj7| (thin film transistor, TFT) # ol^u^ «|^> H^l 

^El^l Tfl^ (channel) Ji^i (173)3}- ^1 o] ^1^- (175) A r ol°] (154) ofl 

< 69 > -£-71 ^71-g- S.^1 (177)^ 711 (121) (127) 5} ^=lo| ?JM . 
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<70> tflolE-1*! (171) . HSI1?I 7 S^r (175) ^ -fr*l ^-^7l-g- 5.^^11(177) 5?_> 

(resistivity) ol ^ J=l (Ag) o] u} °. w J- ^ <g ^t:] ^- (Al) o] 

^1^- # ^11 ^ ^HH^. ol^^^l 5^^-# S^o}^ , o] e -| ^ 

^o\] tft>}o] t}|=- , -^-ttI ITO (indium tin oxide) IZO (indium zinc oxide) -5} 

°] mn 7 A , ^?]^ ^ ^^°] 3#(Cr), Em-B-(Ti), (Ta) , ^> 

(Mo) ^ ol#^ t^t^l : ^-SlH^fl-^^^ (MoW) tl^l o] =c^^l u}^. 

3#/^ul^-l-ili^#(Nd) # ^ . 

<7i> tflolEi-y (121) . H^ll?] ^^-(175) gJ -fr^l -1^7l-g- S.^Sfl (177) 5] ^ff 

=3 A} 7^ ojo_ , ^H^rr 7]^ (110)51 S?!°fl °f 30-80°^ ol tq- . 

<72> ^ ^-7fl(163. 165) 3 ^1-^ «_>5*ll (154)^ ~L til °1 ^1 ^1 

(171) §J H3l?I ^^-(175) Aj-olofln} 3.7fl^Dl ^]*># ^^°1 ^r^- *>1^ 



<73> cflolEi^ (171) . H^1?I (175) ^ 4f ^1 5^^11(177)^1- ^5 

*ll (154) -sf^ ^l^r ^S^-Sl- ^°1 -f^r^Dl (photosensitivity) # 7]-*l 

-^-7l ^r^l , ^B^^D} S]-^l" 7] ^^1" (plasma enhanced chemical vapor deposition, 
PECVD)^.^. ^^^1^- a-Si:C:0, a-Si:0:F ?§-°) 7^^^- H «1 , ^-7] #H 

o] ^tIS. °l^f- c H ^1 JS.^^ (passivation layer) (180) ol J§ 5] o| oiu}- o] 

^ ^ ^.^^-(180)^- -^71 ^-H} ^SKf^ill ol^^o_^ ol-cH-^ ^ oicl-. 
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<74> i^nj ( 180 ) o\]±. H^fl?] ^^"(175), S^il (177) ^ dl o]*tf*\ 

(171) °] # Jf «- (179) # Z>Z> H^i-fl^- ^-^r^ ^ ^ (contact hole) (185, 187, 

189) ol ^S] 0 ! oiu}. 

<V5> J^^°| (180) ^Hl^- ITO IZO^ ol^.o|^l ^-^o] 5^ (pixel 

electrode) (190) ^] ^-^fl (contact assistant) (97)7} <^ ^1 cy \ 

ol 

<76> 5}^ (190) n 2 -^ (185, 187) # *!^(175) ^ -Sf*l ^> 

^7]-g- (177) Z>Z> §S]^-^7l^p.^ o^S} o-| ^l]]o} *}^- (175) Ji^.^E-| 

til °1 H-1 ^ ?] y\ ^1 (177) ol] fll °1 ^ *1 °f# *1 ^tl^ . 

< 77 > ^ 2# c+xl *>J7^}tf|, dl ol Ei ^oT-ol °J7^ SI- ^ ^^-(190)^- *1 ^ (V c:om 

)# o]7}- ^ ^ ^^1 ^(200)^1 « ^ (270) A 3 7] ^# ^ 

^^-(190, 270) A>oloj q]1^^(3)o^ ofl^ «-7^# 7fl yfl <i A] 71 . 

< 78 > §M €^?> 3? n m , ^ (190) ^ « ^(270)^- ^^7} (C LC ) # 

o]^o| aj-nj- H^^l^Ei7]- ^ ^ofl^ 0171-Sl <H °- x] (jj-^-uil , ^ °> _°^| 

^# W^l ofl^ ^-^ 7] (C LC )5} ^ ^^7l# ^ ol§ 

"^-7,1 ^-^71 (storage electrode)" (C ST ) H} *>^|-. ^-^7l(C ST )^- S^Ji ^1^- 

(190) olVf ol^^l-^- Til °1 (121) [ol# 7llolEvjj (previous gate line)" 

^ ^iiS ^l^-ol7lBl , ^-71 ^71^1 ^ -§-i£# feol 

71 nH^ol 7llolH^j (121) # Sl^*> (127) # ^# 3711 «>Jg , 

Wf± (190) 2} if (127) ^ #^^1^- -tt-71 ^-^71-g- S^^l (177) # i 

^^>(180) o\^o\] ^ A\o]2\ 7i^# 71-^X1 
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<?9> 5]-^ ^1^- (190) °1^^>^- (121) ^ dlol^-y (171)2} 

(aperture ratio) # feojj! "J^u}, ^ =] *1 t£ Si^t- 

<80> >j ^ 4-7^ (97) ^ ^ 2 - T 3(189)# #c5>^ ^1°!^^^ ^ Jf ^- (179) 2 f 

l^t^. Ji^ ^fl (97) ^ rilojE^ (171)^ # (179)2} £) Jf ^1 1}°] ^ 

(polymer) A>-g-o}^ , (reflective) ^ S^l ^1^1 ^ ^ ^-f-^^l 

^ -g-^r# A}-g-c5}^S. -¥- y J-^>ti. 0 l*ll, ^^r *fl (97) s}^ ^^-(190)2} r} 

€■ If^I . ^1 ITO IZO^ n_>^-oi^l t . 

<82> ^^^(180)2} S]-^ *\^r ^ofl T3fl*>^l-(ll)0l ^ ^3 5] Si*}. 

^ T^^^r OHI *1 ^ i- ^ 0>U|J1 ^zp-i^ o^oll^ ^^KD. SU^r ^ ^ 

T^cq 7 ]S. 7fl^# ol-g-*> <*\^ ^ 7]\^ ^^^tH 
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i^^-m i] 

TJ^^. «fl^ ^-^r^ £.^\^r 3l*\ ^^^.M, 

ofl^ ^1 . 

[^n 2 -^ 2] 

t> ^ 4i ^ i 2>2 m% mn^. yfl *1 =] <>l SU^r ^ 

Al - 

[^n 2 -^ 3] 

^7} A\l ^-S^^r , ^ ^ ^ 3l^\3L. ^7} *fl2 ^ 
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^n 2 -^ 4] 



24-20 



TO 

to 



4^ 

o 

o 



HtL 0[n HJ | [Tl JEL ^ 



o 
o 



HE 





CT3 


[73 






1 — IH> ! 






1 — ih> ! 

| 

K i 




?, 











4 t 



o 
o 



HJ 

on 

HE 




o 



O-J 

o 



24-21 



[.V. 2] 






3a] 


R 


B 


G 


C 


[.v. 


3b] 


R 


B 


G 


M 




3c] 


R 


B 


G 


Y 



24-22 



[.V. 4] 



189 179 



175 121 



-97 



-185. 



it 



-'187 



-123 mu 



154" 



173 



127 



T 
177 



El 



]m\' 



B 



R 



B 



R 



B 



V = 

t_ 

1541 



.485 



"123 



El 



53 



171- 



G 



IEI 



El 



ha 



[Ml[ 



24-23 



5] 




24-24 



